• A provincial model for road transport energy demand and GHG emissions in China.
Introduction
Road transport plays an important role in transport energy consumption and GHG emissions in the world. Globally, transport sector accounts for about one-fourth of the total fossil fuel CO 2 emissions with about three quarters of the transport sector CO 2 emissions incurred by road transport [1, 2] . China has been the largest vehicle producer and consumer from 2008 and its road transport represents about 85% or more of transport sector energy consumption and GHG emissions [3] . Vehicle stock in China has risen from 26.9 million in 2004 to 162.8 million in 2015 with an average annual growth rate of more than 17%, and vehicle sales have risen from 5.1 million in 2004 to 24.6 million in 2015 with an average annual growth rate of 16% [4, 5] . With the rapid growth of vehicle stocks, the energy demand and GHG emissions associated with on-road vehicles have become a major challenge in China. About 90% of gasoline and 60% of diesel are consumed by road vehicles according to Ou et al. [6] and the growth rates of GHG emissions from road transport in China consistently exceed the rates of economic growth [7] . With sustained economic development and urbanization, China will continue to suffer from great pressure from energy conservation and emission reduction in road transport. The vehicle stock is expected to increase to 500-600 million in 2050 [8-10] from 192 million in 2016 [4] and GHG emissions from China's road transport will accounts for 12% of the national total in 2030 [11] .
The Chinese government is seeking more effective policies to curb energy demand and reduce GHG emissions from road transport. To provide relevant recommendations for policy makers, studies estimating the future trends of energy demand and GHG emissions in China's road transport are highly necessary. Due to differences in population and level of socio-economic development, future trends of road transport development will vary significantly between provinces. Several polices at the national level have been introduced by Chinese government to promote energy conservation and emission reduction in road transport sector, including improving vehicle energy efficiency, enhancing the penetration of new energy vehicles and promoting alternative fuel. However, it would be more efficient and effective to provide province-specific policies considering geographical and socioeconomic differences.
Bottom-up analysis is a widely used approach to forecasting energy demand and GHG emissions from road transport, by which many important factors such as the growth of vehicle stock, vehicle technology development, vehicle mileage travelled, fuel efficiency improvement and even policy measures can be analyzed in detail. 
